[Alkaline activation of myosin ATPase: some thermodynamic characteristics].
The increase in temperature leads to a decrease in pKa of the group responsible for the activation of CaATP2- hydrolysis by myosin in the alkaline zone of pH. At 20-25 degrees the pKa value is about 9. The value of ionization heat (deltaHi) calculated from pKa temperature dependence is 7.6+/-+/-0.8 kcal/mol. These values are approximated to the values known for phenol hydroxyl of tyrosine. It has been demonstrated that the acceleration of CaATP2- hydrolysis at alkaline values of pH is accompanied by an increase in the Arrhenius energy of activation (Ea), determined from the temperature dependence of the maximal reaction rate (V). The increase of Ea at alkaline values of pH is apparent and is due to an increase in the concentration of a deprotonized form of the enzyme, having a higher activity. A comparison of activation parameters of the reaction at alkaline and neutral values of pH permits to conclude that the acceleration of CaATP2- hydrolysis at alkaline values of pH is due to the acceleration of the limiting step of the reaction. It has also been found that at alkaline values of pH the power of myosin binding with ADP, a competitive inhibitor and the reaction product, is decreased. It is assumed that the acceleration of ATP hydrolysis at alkaline values of pH is due to accelerated dissociation of the reaction products from the active centre of the enzyme, as a result of ionization of a functional group of myosin, probably of the tyrosine residue.